The e-patient revolution increasingly enables patients to self diagnose and self educate, influencing decisions affecting their health. This poses a challenge for both patients and health care professionals due to the highly variable and often poor quality information available on the internet. Aims This study aims to measure the current internet usage in patients attending outpatient clinics, in both a public and patients that had access to the internet 36.1% (n = 114) used the internet to research their surgeon. Conclusion Patients are commonly using the internet as an information resource, in spite of the highly variable quality of this information. This highlights the need for patient information websites which reflect the current standards of clinical practice.
1. Medical information aimed at patients found on the internet is highly variable and often of poor quality. 2. This study quantifies the frequency of internet use in an outpatient population with musculoskeletal conditions under the care of orthopaedic surgeons. 3 . This study highlights the need for a source of quality information for patients in an online format, ideally recommended by their consulting medical practitioner. It also highlights the need for private surgeons to provide an online presence which accurately reflects their scope of practice. private setting. All patients were recruited whilst consulting orthopaedic surgeons.
Method
We developed a 29 question survey which asked questions related to patient demographics, general internet usage and internet usage related to the patient's orthopaedic condition. Patients were recruited for the public cohort during Western Health outpatient clinics and for the private cohort during private surgical consults in the waiting rooms of eight surgeons' clinics. Results A total of 400 surveys were completed; 200 in both the private and public cohorts of the study. Of all surveyed participants, 79% (n = 316) had access to the internet. Of people who had access to the internet 65.2% (n = 206) used the internet to investigate their orthopaedic condition. 29.6% (n = 61) of participants asked their surgeon questions related to information they had read on the internet. Of
Background
Internet usage within the broader community has followed sustained high-level growth since its popularisation in the early nineties. Recent figures indicate that the number of Australians with internet access has grown from 3.2% of the population in 1996 to 74% in 2009.
1 Greater accessibility to the internet has provided a novel method for patients to access health information and play a greater role in decisions ultimately affecting their health. which have shown that their content may influence a patient's decision about their related medical treatment. 5 We have performed a cross-sectional descriptive study which aims to quantify internet usage by orthopaedic outpatients in both private orthopaedic clinics as well as public hospital outpatient clinics, bringing an up-to-date perspective to studies previously carried out in this area. [6] [7] [8] [9] [10] [11] [12] We used surveys which targeted three main domains: 1) patient demographics; 2) general internet usage; 3) internet usage directed towards the patient's current orthopaedic condition. In this last domain we surveyed patients' perceptions of the quantity and quality of information they found related to their condition, the degree to which the information they found on the internet correlated with the information provided to them by their surgeon, and to what degree internet-based resources shaped the questions they asked of their surgeon.
The aim of the study is to describe how patients are using the internet with respect to their orthopaedic condition in the current climate of widespread internet access. We seek to investigate whether this practice is widespread and to what degree it influences patients' understanding of their condition as well as their perception of their doctors. It may inform the need for closer guidance from medical practitioners in how patients use the internet.
Method

Survey instrument
We developed a 29 question survey which asked questions related to patient demographics, general internet access/usage and internet usage related to the patient's orthopaedic condition. No validated survey could be found to meet the requirements of this investigation. The survey was constructed using the Lime Survey application. The formulation of this survey was a collaborative process between the authors of this article with questions aimed at exploring the three areas of interest.
The survey covered demographic information including age, gender, country of origin, language preferences, educational background, orthopaedic condition, and the stage of consultation (pre-operative/post-operative). General internet usage was surveyed, including access to internet, frequency and expertise of internet usage.
Internet usage relating to the patient's orthopaedic condition was surveyed with areas such as, the stage of clinical management when the search was carried out (pre or post-operatively), the patient's rating of quantity and quality of information found related to their condition, and the method used to find the best website they accessed. The survey also quantified the degree to which information found online correlated with that provided by the surgeon and whether internet-based information led to the patient asking questions of their surgeon. The survey also asked if the patient had searched the internet for information regarding their surgeon and, if so, at what point in the treatment course (pre or post-operatively) they did so.
Once completed, this survey was submitted as part of our ethics approval application, which was attained from The Western Health Ethics Panel in accordance with the requirements of the National Health and Medical Research Council of Australia (NHMRC).
Recruitment
This study was carried out from March 2012 until May 2012.
Patients were recruited for the public cohort during Western Health Orthopaedic outpatient clinics. All patients attending these clinics were invited to participate in the study. Informed consent was obtained and patients were provided with survey forms in English, with assistance being provided by attending medical students. The surveys were completed on site and collected prior to discharge from the clinic. Patients were asked if they had completed the survey previously and excluded if this had occurred.
Patients were recruited for the private cohort during private surgical outpatient consults in the waiting rooms of eight surgeons' clinics. The age of participating surgeons ranged from 45-59 years. The practices of the eight surgeons were located across a broad geographical distribution in Melbourne. Each surgeon completed a minimum of 20 surveys and a maximum of 30 surveys. All patients attending these clinics were invited to participate in the study, and once informed consent was obtained, patients were provided with survey forms with assistance being provided by attending medical receptionists. The surveys were completed on site and collected prior to departure from the clinic. All surveys were completed anonymously.
Data analysis
Statistical analysis of the data was carried out using STATA software. All data collected was tabulated using Lime Survey software. All results were presented as proportions or means. The chi 2 test was used to compare proportions. A two sided T-test was used to compare means. P values of <0.05 were considered significant for both statistical measures.
Results
A total of 400 surveys were completed; 200 in both the private and public cohorts of the study. Approximately 70% of the total patients approached consented to partake in the survey. Of those surveyed, the age of participants ranged from under 18 years of age to 70 or above (Figure 1) . The average age of participants was 40-49 in both the public and private cohort. Of those surveyed, 4.5% (n=18) were educated to a primary school level, 35% (n=170) secondary level, 27.5% (n=110) trade or TAFE certificate, 21.3% (n=85) tertiary level and 4.3% (n=17) had a graduate qualification (masters or PhD).
Of all surveyed participants, 79% (n = 316) had access to the internet. Access to the internet had a declining relationship to age with the highest proportions seen in the <18 age range and lowest proportions seen in the >70 age range (Figure 2 ). There was an observable increase (p<0.01) in the proportion of patients using the internet in the private cohort (89.5% / n = 179) as compared to the public cohort (73.5% / n = 147). Education level also had a significant impact on internet access with 27.8% (n = 5) of people with a primary school education or no formal education, 66.5% (n=113) of people with high school education, 86.3% (n=95) with a trade or tafe certificate and 100% (n = 102) of people with some university, a university degree or a graduate degree having access to the internet. Of people that had access to the internet, 13.3% (n = 42) rated themselves as an expert user, 40.8% (n = 129) rated themselves experienced, 29.4% (n = 93) intermediate, 11.4% (36) beginner and 5.1% (n = 16) novice.
Of people who had access to the internet, 58.2% (n = 184) used the internet to investigate their orthopaedic condition. A further 7% (n = 22) had someone they knew use the internet to investigate their condition on their behalf. This amounted to a total of 65.2% of people with internet access investigating their condition via the internet, and represented 51.5% of all patients surveyed, a total of 206 people. Of those who did research their condition on the internet, 49.2% did so prior to their appointment with the surgeon, 42% following their appointment, and 27.5% both prior to and following their appointment. People who rated themselves as being more experienced with the internet were also more likely to research their Orthopaedic condition on the internet. People whom had a higher level of education were also more likely to research their condition on the internet. This becomes clear when we look at the percentage of each education level that researched their condition using the internet. This amounted to 5.5% (n = 1) of those primary school educated, 47.1% (n = 80) of those secondary school educated, 44.5% (n = 49) of those with a trade or TAFE certificate, 72.9% (n = 62) of those tertiary educated and 82.4% (n = 14) of those with a graduate qualification.
When broken into private and public cohorts, there was an observable difference in the proportion of patients using the internet to research their condition; 41.5% of patients in the public cohort as compared to 55% of patients in the private cohort used the internet to research their condition. This difference however was not statistically significant (p>0.05) when considered as a proportion of only the patients who had access to the internet. In this instance 55.8% (n = 82) of patients in the public cohort used the internet to research their condition as compared to 62.6% (n = 112) of the private cohort. The discrepancy lies in the fact that a higher percentage of private patients had access to the internet as compared to public patients.
With respect to the information found while using the internet, we asked patients to rate the quantity and quality of the information they found as well as the degree to which the information agreed with that supplied by the surgeon during their consult. For results of this data see Table 1 and Figure 3 . There were 203 people that contributed to this data rather than the expected 206 due to three people not filling out this section even though they had used the internet to research their condition.
The weighted average for the ratings of the quantity of information was 3.5/5, quality of information 3.1/5 and degree to which this information correlated with the surgeon 3.2/5.
When asked how patients found the best website they accessed whilst investigating their condition on the internet, the overwhelming majority used a search engine (78.2% / n = 161). Other sources included the surgeon's advice (14.1% / n = 29), a doctor's advice (4.9% / n = 10) and word-ofmouth (3.4% / n = 7). When considering only those people that had been recommended a website by their surgeon or doctor, the weighted average for the quantity of information was 3.5/5, the quality of information was 4.3/5 and the degree to which this information agreed with the surgeon was 4.5/5. This is seen as a significant increase in patient rating for quality of information (P<0.01) and the degree to which the information agreed with the surgeon (P < 0.01).
We found that 29.6% (n = 61) of participants who used the internet to research their condition asked their surgeon questions related to information they had read on the internet.
Of patients that had access to the internet 36.1% (n = 114) used the internet to research their surgeon. When considering private and public cohorts independently, of public patients which had access to the internet, 11.6% (n = 17) used the internet to research their surgeon as compared to 54.2% (n = 97) of private patients.
Discussion
The internet continues to provide an ever-expanding horizon of possibilities for enhancing patient care through provision of information. With this rapid expansion, however comes the risk of patients accessing information that may be misleading or inaccurate. Multiple studies have been published analysing the quality of information related to medical conditions, including those of an orthopaedic nature. [3] [4] [14] [15] [16] These studies have all shown that the information that is easily accessed through common search terms using internet search engines is often of poor quality, highly variable, commercially driven, and often not in keeping with current practices of diagnosis and treatment.
This study found that over half the patients attending orthopaedic surgeons had used the internet to research their condition. This figure was even higher when considered as a proportion of only the patients who had access to the internet. Patients reported that there was a large quantity of information found on the internet relating to their condition. Patients' rating of the quality of information was skewed towards patients rating the information more highly than the literature might suggest is the case.
This study found that the overwhelming majority of patients who researched their condition on the internet used search engines to find the websites they visited. Only a very small proportion of patients were given recommendations of a website by their surgeon or doctor. We found that when patients were recommended a website by their doctor or surgeon, they consistently rated the quality of information and degree to which this information agreed with the surgeon higher than those not recommended by a medical practitioner.
Given this finding, it would be advisable for doctors and surgeons to guide their patients by recommending websites which provide information that is in keeping with current methods of diagnosis and treatment. This could be done as a matter of course at the end of each consultation and would ensure a consistency of information relating to their condition. It would be ideal for physicians to view patient internet searches as an opportunity for communication and enhancement of patient education, rather than something to be avoided.
We found that almost one-third of patients who used the internet to research their condition, asked questions related to information they had found on the internet. This is an important point given that previous studies have shown that information found on the internet can influence patients' decision-making with respect to management options for their condition. 5 With this in mind it is important that these questions not be dismissed and further questioning by the practitioner regarding the source of information would be appropriate.
An interesting finding of this study was that over half the patients in the private cohort with internet access had used the internet to research their surgeon. This brings into focus the need for private surgeons to provide an internet presence that accurately represents the practices of that particular surgeon. For many surgeons, the consultation may start well before they have met the patient through online contact, in an entirely anonymous manner, and may ultimately play a role in whether the patient decides to consult a particular surgeon. As such, a practice website providing information about the surgeon is recommended given the frequency with which patients are using the internet to research their surgeons. Furthermore it would be worthwhile to provide information on conditions commonly treated by the surgeon, ensuring that the quality of information their prospective patients are accessing is in keeping with current trends in diagnosis and treatment.
Fewer patients performed this search in the public cohort presumably due to public patients having less interaction with the surgeon responsible for their care as compared to the private cohort.
Conclusion
In summary, we found that patients are commonly using the internet as an information resource with regards to their condition in spite of the highly variable quality of this information. This brings into focus the need for patient information websites which reflect the current standards of clinical practice and recommendations from doctors and surgeons in order that patients can source information which is accurate. Future research in this area could investigate the potential harms or benefits to patients in relation to their internet searches, how the behaviour of patients with respect to doctors is affected by information found on the internet and investigation into the best method of educating patients about how to search the internet for accurate information.
